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(54) NONVOLATILE SEMICONDUCTOR MEMORY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED; To enable an erasing operation again without 
adding a means which switches a writing protection signals, etc., by a method 
wherein erasing completion data storing region la provided to detect the 
abnormal finish of the erasing operation. 

SOLUTION: A command state machine 7 Judges a command In accordance 
with data and addresses which are Inputted with one or more times of bus 
cycles and, for instance, makes a write state machine 2 implement an erasing 
operation. When the write state machine 2 erases a block 1, data in the EC data 
(erasing completion data) storing region 1b are also erased and r after the 
erasing operation Is completed, the EC data are written. If the erasing operation 
is abnormally finished by a power supply cut-off, the device reset, etc., during 
the erasing operation, the EC data are not written. At the time of erasing or 
writing of any one block 1 ( if it is detected that the EC data are not written in that ^ 
block 1, the erasing operation of the block 1 1s Implemented again. mis* 
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U<f©7B «&7B**<rifcf-* 
* {C ©# f=- * ©» ji***W«8 <i ft 4^»fttlift3W* 

8at«ae-ca-?T, 

54 H7b^* hiS"^^^.* 7-cao, *>o, K7 
B?*7B^*Vf*-*fi3tt««fc7B»*7p^h 10 

©?8£i**S£*«:«ity67a ? 9fXif-9 h^&t: 

&7b » * cc? ^ -*&^^^4IstiT€,ro*l&7f , 

Si. 

«Ssk»7 f 1 - *i3«««{c8l*»7 ¥- it ifia&Z ft 
T<,>ftv>JS^. s*7P»*7B?-*i-^©*tt&«:jfc 20 

!3tfc7B ! >2©7 f -*©m*fcnJtBtC'i-£?l 

«t. ifli37B* 91v?9 h*«©8U8tc*>**>&r, 
SK7B 7 **»©5 s -*©£$&#<>5ss±*-.&fc©*ea 

7b? * hf-fcotffri&afc^itrsfco'CfcsiH* 

•j, f*-*©**^;^^©^©^* 
©£c»ewr«>fc©r*»>. 

«ria&7 b»* 7b Ett«*a£Wi3«iB* 

»75 c ~*Satt«l«*J*^-ehift2 \£ v heU:©7B 9 
*7B?-*hf : -*£ffl^7f ! -*4:F8IMSgatt-r 40 
« «>©T?&attJfcJE 1 ftl> 1, 3 C0t»Th*5g2ttflDTa^ 

[BW0B6J W8a7B»*7B?* hf-*iatt«« 
KlBtt3ftfcf*-*£» WE?B*»7f t -*Ba«ffi«K 

■*-SMfc#7B > *7Bf-* hf^iattSStttd*.* 

so 
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mam****-?*** Yr-mmmmsk&'f 
uv9-?ur9 hf-*#satt!S*va>sJa£{c. twa 
94 h7nf-* h<fr9{e*»j&»fct)&<, SK7B?.*© 
*©m£i**&*«:8il:T *fc*&*7B * 9 7b 
h*8!4ffl*.fcS*:fel 1 ftu 0 5 ©<,»rftj&»tteiR© 

-*iaii«R««:JI93feift7f , -*3W8attdh'CC>ttUi8^ 
fc. tt^^7B»*7B?* hf'-^fatMRJSfcM 
Sfefr7B » f 7b?* \-<?-*®$tti2i.&i>1lbk't*>i> 

[»#S8J itiffiJfc*#7B -,97b?* 
2tf v hJSU:©?*-**^*). ?-*4«©**i£ 

Cft©KI5t&S t ft * *©afctf«r*fT£ tor* 

»>, 

fiti2&*WW*7B ? i> 7b f-9 h f 5 - 4rJat8WU*s«t2 
\£v hSLh©jS&#7B»*7B?> 9 hf-^fc^lfc 
tHBtW £ fc©"C**St*JJte * fc« 7 E*£©*»&tt 

[3#*«8 3 ff]r8a*&&#7B * *7b?* f-f-*2a 

f-*satt««ft«it« 

B y 9"fxif-if hf-*Et«H«fC7'B» \ 

ot jL«n±rr « 7n » * 7b^ * 

&7uv9ct ict- *%*m&mmTz>%mim? 

^-^©^ttJAJifpi&iiEflrte^Kc^oWiAK:. 
Stt^B 9 f©«gft8»f t -*iatit<a*au:»^«&f i - 

rt»*«B^tC, » *7Bf-* h*R©«tt{C*>*i 

fetr. att7B»*©f s -*©«»eit'6Siihr&f s 

*^{C. Wi27B»^7B-f-i'hf s -4rffitaiW««:7B 
» f 7B ^ F * ©« & ii^ ttf 5 C i t«Llhr S 
*>©"C* SflttOS 1 0 HiSCD^<f^44ij3f(*Et&®(*. 

(%w©s¥«i^^: 
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[000 1 ] 
[0002] 

&&&*m#3£.miM6LX\t. EPROM (Erasable 
Programmable Read-only Memory) *»E E PROM (El 
ectrlcally EPROM) EPR 
OMB, ^n^5v (^-f *> 4ffc3<l*«*i&*«B 

EPROMtt. y*y*A'lBa©^*W»l r5>yA* 

*<ei»WB©«&&*3$B*rat,> s©-c. v -foism 

61*. C©**^©®©?*?©^©*^®^ 20 
[00 03] CfttC&LTEEPROMtt. UXf-£*K. 
Ct#VtSi>t\,>'imM.*miri. COEEP 

^iffiKrrsfcitxc, sy^y-fejucaiHF*:^**** 

ii®ift5©t?, CO^'ty-b^'^RdlEPROM© 
1. 6~2{&g&©**S4&»). tf*FSMI#iS<& 

[0004] *C-C\ .fcKEPROM4EEPR0M© 30 

?f ***y#W»&ihfc. e©7-9r>t>«y*y©.x 
«•;**»:. m«*0B«$»5 2 4 9 1 5 8-***fflfc 
It5 2 4 5 5 7 0#fc£fcfcl,>'CHi5*S<VCUSJ:$ 
tC, H8«:5*TJ;$&MOS (Metal Oxide Sanlconduc 
tor) • FET (Field Effect Transistor) 
FCG©T«KRWfcy-FK<tJffi#tCi*i6y-F ( fl 
oatlnggate) FG%!»»l ( ,-CEfiUfc}#Jtt*'- FSF 
ET<*jS©'feA'F5:>t>***>6&l), EPROM+E 
EPROM©Hr*F9>t>**4«<6«E>fc£*&*. U 40 

0, **y-fe>W©SIftF9:>l>***«ra5t/Cl F9> 
yx*/l-b^»Ji«;Uffi«Ct/fcfc©-C**n:»t). EP 
ROM4BHgB©£i>K» F#fiE«rfST*s:Mfl;«:>ai/ 

fc«>©4&3. EEPROM40«KX»fl3tt 

c©7*»t/».»»*yt*, 
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RSS4, &W*ttSttfctttt(g©*JUF5>J>**)»i- 

}SL/-cf F*a«c«4*sn<>NANDffi4#-«fl<rc* 

*, NANDStt. 5>#A7?-feXB$©«#ttl,xe 
-F*W<fc**«, F»4-fe;VF*:>l>X*4©J8 
WB3f»*«4>3 tf4 C 4 (C «fc 0 y * 'J -fcWHte 3 6 CC 

C©flbCCtANDffl-¥>D 1 NORSfc 
£#IB*8*rCl,»5. fc/SU Cft6©AND§HaD I 
NORSI©79»^*y*ytt, fl^SfciiaBS©** 
F F G^©**<DaA£?l*tt*«lf¥#NORS 
■^NANDS4l*a»«:^6©-C. ^"CttNORffi^N 
A N DS©fc|T©#Bi8!-*-S. 
[ 0 0 0 5 ] ±827 9 v i'a..*-* y ©-fe^ F ?1>V> * # 
#jfi^-FFGK«**i«ffl3tt-a>S*»4-9*»«: 
jtO -o M 4 "1" KSsftSS^-CEtttre. JWtS, 

c©?9 y©-fe*r9>y**frfef I -i5»€ 

MftHMIRiCtt. y-*SfcJgJft (0 V) l/CFW> 
D (c 1 V«K©fiaE*E|lflrt- 6 4#«c, way- F c 

G«c«K«EVoc(ji^iiR5v) ^Bttnre. +z> 

4. i*jfiy-FFGfctt*jW«S3tt"a>&»,>i6£K 
4>D£y<-XS<pm#im(/C FH>*ift 

**x») tmHhisi, ^aiy-FFGKnt-fwsess 
nr(r»4*^tc». •fe^h5»i't?x*©u&t>ffl[«ff35i 

S<«4©-C, r-W>D4v-*S©Ra#j£BrSilfc 

*$4ttoa4^4*F^'f>«8S*i«tlnc^ ^ ». ufc#o 
■C. C©FU*f>«j«©^Mr<ftBir5C4«:J:t), -fe 
* F 5 > j* ccgsta 3 tifc^- * *R#ffi* c 4 #r 
»s. c©tt*wu©ia{cKu^>Dk:gijnr* 

Ve*©fi«ff4 , #-*©tt, Al»ttS©EMD(C 

©4»±^*fe«>"ca6*. £tf»©«ttwr». nm 
**-*© "o" 4o, ^»y-FFGK«^»asn 

rL&^ffiflSEjWB^^tf 5 -*© -1" 4T*. 
[0 00 6] C<D7?ytsa.M*:V<D-kn,h5ZsiSZtt 

* tHHrt-ftttftcctz. y sic 1 2 V«IS© 

a«jEE*6i«ipr*4ft«:*«aiy-FCG*«iar*. ^* 

»ja* , -fFG4v-^S©Iffl{C*«5Wl^ 
U C©»ifi^- F F GKS«8nfe**JW»l»y- F 
WfcJR*^tTF>*4^S»«cJ:i39|fteE*>tx*. c© 
fc«>. *A'F9^^*©t/&l,»<il«a*ligTl/'C. ^ 

-a»© • i - #M&$ntttm<icvm<tsti, cute * 

oT-^-jrj&itgASh*. C©f*-*©t^tt, _fc|E© 

«fc * ic^ » 7-#t!l[^7-o » **ttr^sor^f*>ti*. 
[0007] c©«fc$&iliasfr8rco:. y-^s 
(Ci««E«Slttlt-«A:a6(c. y-^«S^©smi£«iee(> 
*^>E*«**©-c. y-^«ffi«Jt»«B{bUK<«cS4 
y~^«^jfi«!f«:»*L/fc*9 Fjh-ju©-^^ 
FKfbRdafc F 5 » 7 , *hr-b;w YV>1>*. >©fl| 
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tCttSSttBEVCC (fflJRttlfo 5 V > fcEPtor * i.&K.MW 
y- rCGfc- 1 0 V«£©ft«E4E|JflnU 
F F GKS«3 hfcVf * r >*^«^{c«t 091 £!ft< 
Ci«cj:0«5**!f5^ (fty-rr8£fc) 

ai-cfr. Hr^r7:>i>x*©y-F*4s$rrscc;# 

•Cfr*il»5fiJ&j&i*£. V-*S«ciS«E4En 

*Jl^#9 1 9?'£#T«inAfc$£r *©•<?, jl«©« 
«^fct8#©/hSc>J?-fflllBS , T:ra C©««E4#ter S 
C £ **C M*fi!©««EV pp4#$G©*aR*>&# 

i/*»u hfli£tt*JBt*fc 

tttetCtt. V-^S«Ctt*ilK«J£VCC*EnaiT<ltf < tl,» 

t. 

(0 00 8) co79vt/»y*yo'fejt'h9>f^* 
ecf-^i^&jitfift^Ktt. mm*- b c gk 1 2 v 20 

*§&<DECJBE£EttiJO-<ra i&K: V S ( 0 V ) 
U FW>DtC^VigR©*ff*E|1flnT5. "TSi. 
F U -f > D £ V S ©ffflK^cer £SSiWi8ltft*©-C, 
C©FW>&^#K&£L;te«XJM/*-©*» h 

*©»S£iM!l{*T{4. ■fert'F^l^X^tJJSMtSft 

fcf-*© -l" 4 "0" «c*#«^.4^r*0. ? 
-*© *0" * "1" K$te*.<&C L> 

©■f-fciS&ga.SSteKtt. *-3*t^ttft4Htf L 
"C*©* v m$>7KX v * W©^"C©"b^ b ll/VT, *t 
4-fitflSHtLfcfctC. "0" ©f~#%iattS-tte-b 
At b 9>t>^*©*4amLrc©*ftii*tt<1P4tf ^ 

I0009]fcfc, C©J:$r:#? FxU* rB>4E 

o-ctsa*'- f f gk**«& AT*:*5$Ttt» s» & 

*^«C«*^ b 5>i>X*iC I mAfiK©*fr&*ifc>& 

a«©EEPROM£ 
HttK. FNh>*^«JjftJfefijmi/'C*^©i4A4ff^ 40 

J:$tct/fc79 »5'A**y*>w*34vci,>s. 
lo o 1 03 Sfc, ±ia7^5'S/A^'i | ey©'feA'h$> 
t>**o:. «*fc#*FW:'SteK!l , efT<^ 
-^fc^WTf? 5©r. J*H9Sf-.fc©e*i&©«a:/n 
? t -f Ji'**ti-e*i©«rft«:ici5-c«»fk'i-ic <t*is 

SEAtt. «3^IS©*WE46nttW«6«c-i-S/c8{>«c«|? 



^BBT 1 0- 1 34586 
6 

[ 0 0 1 1 J S fcfc, &^©*ffcfEl&(cJ:.Z>Sf#£iCDfS 
^S©«&^i|y»«£««^a-b^ogMa<b«:«EV^ a|i 
i»»cSat©U^«ai(©iSSE{b^SBdn > Ct^©-c. 
«U£"CtteiH«EVcc<:5 V*»6 3 . 3 VKteT<5«fc 
^^^©rai&WS^Mefcor^S. *lx"C, ±S&y 
??S'ay*ytc*l»'C6 % C©3. 3V©tEaS«JEV 

^*yc*-5Tt>. sHrtrwu ti*tmis#K*A>b*> 
*sz *©«iffliy- f c GKEfflrar s«e»> »f¥©wa 

KKWfc 7 - PMfTEDHK J: -9 XWmBB.VCCi 5 V 

tO 0 I 2] ±127 5 RAM (Random 

Access Memory) fc££«&0, f- *©#friiM»8H 

*w bom. in v *m&*9 v i^m&btv* 
ut>x *©e*m u«c4f©^tt©«»m«»4fli 

L^o-C. Che©«»m«»*^«*>6 
glfetl-CJfcS*' v y ^ *-yA^t#C E^-^^ A b A 

if©$iJ8P^^©!a*^t>*T}gSUJ:5£rs£. «e* 
©E P R OM-f E E P ROM<WiaHi^«^K:S &K»f 
fcttlHKJPig^«rS», *tv-en©*IHli««C4«cA*iS 
■¥-*K»»W*i«<cfeJtc<,>fe«>K:«;(,>»#©sii»f : /<^ 

-rf-tya:, Mam^©ia*^fo«-ctt>a:<, f-f^r 

tifcav^ F©fflK*3V>F^f>- hvj/>(CS 
M) rtfiWjgu C©a-v>F«:i£C-C9^ h^-hv 

[ 0 0 1 3 ] 4fc. J:gajfi£ttft4^o y 9tm*Cft 5 

**3*qy$G?ft*©4, C©^n>^©^3*«^ 
fti^^D y ?&©&©£#$$ <«S«»5 2 4 5 5 

70#>. *u-c. e©*Sft«K©:7a»*4«*.fc 
79»j/»p<J6yR:ti, fi^n»*(*g©f«-3r4fi!S|-r 
*fc«)tc, *n-e#i©9'c»i'c:4«:BP c&iockprot 

ect) f-^^iatW^fc^BP^-iHattftiilJfeK 

c©«^. BP^-*fatt«tttcBP 

»*rt©f-*©ffl*£#*Ji**!S!Uh84a*. 
C©J:^fe7^irS/*y*y« x ^H»3j>l5WP (Write 
Protect) '<-ft^4A* , r«yc«>©WP^-A»a? 
«rR&m»*. WP/<-<|#», cn*JT*f l ^7 , (L 
U^) ©Ift^Kfi-^'avd'WBP^-jrSEtafR^tCia 

tt*ftfcBPf*-*4u*&a:u #r^y^^(Hu-c 



)V) ©«^(CttC©BP^-*«:JW5»«cf itztixm® 

*WP/<-<t##t7*f-^^ (LU«JU) (eft? TO* 
»&«:©*. BPf s -#te«(K«{CBPf»-*#Bat83 

ft*. 

[0014] fcfc. t©£5&wp/<-A2j8g^*88:» 

WP8Kea-v>K < bWPJK|»3v>K*sa 

m%. ±ta=Jv>K^««:j:Dwp» 10 

c<owpfs#*»rd'f-<^ (lu^) tera 
ci«:j:ijBP7 , ~fow»/«Ba%«I©rs. *o 

SE?¥©EPRONW>EEPROMia: 
£&A*iS-f©E»1£4GrtC: 4#srtf*. 
[00 15] 

[ftW*J«?»0«t^i:r*3!RH] <hCS#» ±837 7? 

CC-feJt'.h*^* *©l/frlr>ffi«ff#t&« 
■feA<l-S>!;x*©j8tlU?>S>**#aB&S 

[ooi6]*cc, ±ss7?vi/*y*yw, m^Kti 
fP©BR«c{:©J:!><taailtns«i^"i-s©«:B&±r*te 30 
JbtC. SSTlWrafcii* (proqran before erase) Jfcff -3 

Xs as^r©* ;w r 5 *©#»*'- 

hFGK*»***»»3ttT:4s* ( "0" ©5*-*© 

, fc^tfsash-cv&t^jiiy-bFG* 

f¥fc J: •» T C ©fH3s*i5E&«c*Tt>*ifc*> £ 5 *>£I6S 

•CCh€rtt0iE-rci«:J:»j. ,l!«&Lh©fiB#|t(cfcfc 40 

10 0 17) C©fc«6, 79»s/*y*ytt, fflausw 
tcfi»<c»,n$ra (feHm#) *£*£*■*©•?. c© 
«*a&fS*CC*iII»J»llff S lift; *) *V<-f * y «b » H6*| 

•o" <o*v»iba) ©**r»*»^i4i;*. cc 
T. **5i*ttm*. ±£©J:$K:. &*Wfc3ftfciBlft 50 
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-1" * -o" Sttwafe©"*?*?, 
•1* tciTOWtShfe-fe^ b 9 >s>* **■€■©* *tcL/ 
"0" £tt^fc-fe;uhs:>y**aJ#&r*&. COJ: 

[0 0 18) C©te*. t&fc©79yf r 
-**tKi*L/ca©<f#3i*ft)fp©J««:tt H VJC-JP— * 

0. cc^^vfay^y&fiffire^f-A©^^ 
*•>*,. ro*. **fc*to«s*£f7TSfir{cra£»f*© 
yew. cn%wj|t«cttmrs*®*i*<,». ma. v 

? h <ES) 

jw. «ast©»»r*>?v<.f:*y-fe» i-ft-i*©Aij#*-»fc 
c©*f- **U5>**fcy-fe? rsna© 

•C. Ch{c«fc6m*«ifp©R#»T4ttttlf SCitt-C 
Ufc*i-,r. t©<fc$&t|!te«ifP©Sft»7* 
tttH-r«>tc«, ^©-x-fcy-te/vof-atRfciijo 

$#ii*"<y7T^KJ:T.r "0" ©f-*>WiE^ 
fC4{cftS#. tgittfE©S1|r*i7(c<l;») -1"©^ 

too 19] *yt, .kia^o^e^BP^-friatt. 

a#ti 1 1 » K©B P f-infeiatRTSfc*!)© 
«S«Rr* 0 . astT'n i> i»©tB56©RR«:igf^lcB Pf*- 
* ^ y r s bwiwirccrs hi. 

•c-fi "0 - ©^-^^^ii^SiM: " 1 • KtnjBHt 
fS©^ BPf*~^r*l"0 , ■ £ - 1 - ©um©flte 

tcfc. c©m*«iff©i f »r^©Rf8-c«?BitBtt©a« 
^>^^x©i^tcir{cj:»j«^Tr*i. bp 9 s -* 

3Wfie6/«*ii*"RI8l««l*^0. "0" *BP*»~* 
\t, BP^-jfSBttffl^MlBP^-ir^eattShfcWffi 

t a*. -*t/-c» c©«^k, wp/<-A*ifiT-«:A^ 
3nfcWP/<-«#««y»f-^ zr (L i/^) "C*-»^ 
»). wpaa3eav>K«:j;-,TWP«#3wrff-^^ 



C6) : 
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[0020 j c©**m. ««©? 9 m 
tc, wp><-a#«*ka#tswpmh8#*«j»)S 

*afc»©EBS*:RttfcrK WP»»:av> F*A2»* 

[0 02 1 ] **H8t£. iJB^fflfcSB*, t83at&fi&JiE 
£K»T UW8^«cM*»7f - *Bat*4H«tefS-fc|*7 
c©iatft«««:fl$£l*7f i -*aJ83 

[0022} 

[WH*»fc?4fc«>©#|*] (»*J3U ) fcR 

-> fctft© 7* o 9 {> K<0&?- * ©*$ j£fc# Ufa £ % £ 

^S^o » »09*->affl£&«frJ&*e|tlhr*?Ei 
t»*fc7 **- * l3tta«tCfl«*iR7f - * 

9 h *&©««&£*»**> &r. mt&uveo? 

[0 02 3]#»?3 <«**2> tt. W^S 1 Ktt©* 

(0024] *«W <flfc»H3 > tt, tt$3£ 1 *fcfc2 
WS*J. W8am*»7f t -fKtl!«««cfR«K*7f- 
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[002 5] <«#*4> BW0Hl^3ga» 

hf»-*itmsafB25tt7f r -**f*n'€ , <a2 K» h 
feLb©**— **»&tc 0 . ^-^©Sfri&fct&fp:© 
$feflffl©£» h*imi«Jttr*oaffllI©fcr» h*Jc4a©S 
lst^<fcfc&? r -*©&tf}&:ftrSfc©'C*0. 
^a^i'^a^hf- *iatt««£i}Wa&raife»7? r 
-»iat*«I«#*fi*ft&2 » hlSLko^av 9*a 

[0026] <»JRJ*5 ) tt, W3}«1 1~48S« 

©^#Rtt^««BtK«aic4st»T, twa v 9 ?U 
7-9 Yt-z gatsstticiat* swtr-zt. uriatB* 
«nr s'ffittfiiwciattSftfcT*- * & 

a*. 

[0 0 2 7]#«K <»J»Ke> tt, M*31~-5£iX 
o^#»tt^(*g2««i{B«:*»i,»T. «yo 9 tf cite 

9 h 5*- »IB(m«KMftff:^n » ^ ^n^^ |--Jr»-ir 
*igat»S*lTl»Sla^{C; Hitad^h^nf *hft««: 

[0028] *»S^ (8fi«3R7 ) », «*3S8ga«©^ 

*»v «riaffl*ft7f , -*gatt««{cm*»7f I -*«Jfa 
9tu&fflmmk&-?u ypfurtrb?- 9<om 

[0028]*ft|| <«3jaH8) ». ime)fcfcB7 

iaiS©^«j«4«ia»«3atKRB{c*)t»r. mBte&#zr 

Uv97uf-9b?>-9*li2k:v ^feUl©f ! -**>'5Jt): 
0. *>-3, f-*©»*ii*Mft©*BfiH©tf? hsWfi* 

97U?9 b^-ffe^RfRttiatiret©***. 
[0030] (K^(9 ) f£. fR^S6^8lElS 

[0 0 8 1] i 0 ) <cft*:H«ft&¥i* 

^tSKSii, y-*«:^s[«ttiattr*y*y-feAT 

^*a7^^a^^h9*-.*iati;ffl«*«lA*t««:. 



(7) 

11 

-*jwa2t***va>&«tecc. safc/cwf©^-*© 

?~ *©#fctf *.%8itr 2>t*- **g»±#gi4*ffi 
[0032] *JM (»*JJU 1 ) «. M&Bl osett 

t?$C4f>S*lf<-*fc©"ea4. 

[0033) arfwaie-xvcttw*. 20 

[0 03 4] C©aW <W*3S 1 ) KfcUrtt, 75> 

©m*€ru«e{c-rs. i^ot, :/ov *©*«£#!* 

#83183 *iTl>fc4L"Cfev KfelCE<E>7By»©MI| 

[0035] c<d&® (»3jaH2 > tca^-a*. To ? 
i"N©7*-*©fc«?ji#4>Stih*&©-c, r^a 9 trifift 

^mizixz\.*ii\*wm&*>*t 4*;*ti6r«cK-> 

X7*-*©»*&**tf 5 ©fcftSufrC**. 

(0036] CO^?g (fftfcatS ) (CfetrfCtt, :/U 7 40 

*©iB*#»«fcTl,fc«te«:. WB£*wa#*© 
er«cK->-c*co^o 7 *©7*-**«8M-*©*t&it 

[0037] C©»B (IM8R4 > K*<,»Ttt. 7u 7 

M2Lfc©7*-**6fes© < c. $*©|«iri*T«cj:t>. 50 
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#r*a. art. cnero^-ftt, 4>&<4«>i«© 
tr* h#Ei>«:JEIE0fc<>©4tt.s©"C, flWSccT'a? 

i'^pf-i' h7*-*^«(teirrf , -*KHR-r sprats 

*Sfe{C»fcJ>$tf$C4*i-C*S. L*»i, 4>&<4t> 
ifi©tf * Hi. f-*©3$&*ttfi;©&fflll©fc©*» 
tfi^t^RitcSO-C. «t£S&ffi©W(ct|i|£tflS*;5IE3 

»!W*&tSRK©ttte{C, C©$Ttt*&*©&(t>-CA$£ 

T^is^orfc, c©5*-**j«/k«c^o» j'^'a^^ 
<Tc4#it*6. 

[0038] t ©»W <«*S5 ) tCfc<,>t«, tft*« 

ar c 4 *ir«r $©-c. c ©^a * * ©ra£»fts#jE# 

©7-a x-f - * * «t K> 8!* HIT C 

itf-csero-c. S'7'n»i'©f t -i'©«S«814jffi^ 

[0 03 9] C©«W («J£j(e> (C*Jl,»Tli. ftUfeff 

[0 04 0] C©|fiW (W*a7) (Cfe^-Ctt. ^Oj 
^©?H3fe*i»^*IT0/t«^K:, ?|}«*»?l#«*s*© 
?xx » *©W?H**^|Wcr««WCtt< . *©9*a 9 

^n?i»^nf*h f 1 - * ©«* ji**tf ^ C 4 iRlh 

c 4 4fei&t , K:Wo'C-e©7'a 7 ^©f-* fcfctffc 
#{C«S+*©i6l*jt'C*6. 

[0041] ccD^^Kftsjasexctou-ctt. 
<t*©-c, «s©a«feTtcj:»). mk&tuvtfu 

hf ? -*tet«W«©f*-**^KC©i!!Sft«i^o 

4W-C**. Sfc, C©M^^07*m^i' 
*B» fl>ft:< 4 fc 1 ifc©tf * h*JSV>KK1Ei / fc*»©4 

4*J-Ctfft. U^fe, ^J5c<4fcl«©e;; htt, 7*- 

>©**ii*»fP©JtM©<)©*iffi|*«ffll4&i© , c. 
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[00421 coxm orwosq ) (cfc^tt*. 

7*P y Z ^Of ? r -5=— * aatSt{fflJ|8«C ftE^fei* r^O » *7 

[0043] COftB (Sfi3#B 1 0 ) fcfe^-Ctt. ttK 

jt3MfcW*©7'a 7 *G>7*--*©«$<B;t*«ihr*. 

*©*a>*©^-i»!^SS£"C*6*mt£jW*fc 
•aTUfct). ^•©T'nvi'C^oi'T'a?-* h?*-* 

<*C*>. C©7*a-7f tcgU-CT*-*©^)***:^ 
©€:KjL"C*S. 

[0 04 4] C©*&BJ (SJJ^Kl 1) {c*st>x«, 7*a 

* e^rt6t4aW?^tr * C i £ tfKBI-a T*© 7"n v 
[0045] 

[8?8©*0fi©J&JK] £JT. *«WO*tt^fiS«:-?t>T 

[0 04 6] is i —517 K*m<»-&mm%7rrr. 

<9liU*?-r7*av»B). *fc, T'-r^O^ga 
m B i KwfT'o y * i &u$ttc t «£©»*«:* 

HDD (Hard Disc Drive) E&J'^f-.MCJBH&ftfc 
7 7 v K « j» * y ft *©»£fc tt-fe * * t$t1rZ>Ufe fe 

[0 04 7] C079»f»/tl(lCB;. S^Py^l 
KWtSSttt, BPt*-*I3««W1 a£ECf-*B3 
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tMWU b ijWKtf 6ftTC>6. Ctlfe©B P7*-*82 
tltll«l a£EC7*-*8Bt«H*U btt. f*-***!* 
ftttSBtttS 1 tfv HWJ:(DSatS«R«r*«3 , &7*a * 
*i©y*y-fert/7W©— a?ccRtf-c<>j:i>u eti 

^fiBttfiH^iatt. BPf*-* (7'nv»7W?r? : 
-* > #satK3*vct>*«£«:. *©ra ? * l <n©«3 

&**8ik 1/ f~ * *aSSf*fc»{>©fc 
0. ECf-*85tttt#l bl*. EC**-* <tHS»7 
7*-*> «<83t6*ti"Cl>««^K:, *<J)7u y if 1 <s© 
«na©m*S6fP*ijE7R{c*iT l> fc t i %7nT fci&©fc© 

[0 04 8] vA h-7S/>2B, Ck\h<D?V- 

* CAa^A) «6fT^>. C©^*y-b;i/© 7 '-*«:7' 

o » ^ i cri©#<ftrm*r*rtJE>©m*ji)ffi)5ttf*ii 
u»ft©ja£K:«. s«s^fc^^y-fejn6>ibK9 bta 

tC«l* W b It?- * 4rff ** a - #/-fe > ^ 3 > 
^l^-cnWKUi^u, «*3i*S6ffi©»^(ctt, *fap*> 

[0049] fg£/S*ft&«j£ft£[l&6 ». ^BB*^ 

e>«*s$ne«ia«ffvccic2£^u-ct«sii <i 2v> 

b 2 tester €. C tc J: »3 7 ^ * f » * y ©?B 

©7 9 *y*y#fcy- hm^ttf *> ^-/^©t 
<o^*sta^«:^. c©?i$£/«fr^«E^ig]»6 

[0 05 0] aWF^f- bvt/>7W, jW*»6© 
^yT'-f^-^^fi^CEM-iv^ r^*~^l^<» 
WE ^1- b H0J * - 7*JHg*IO E ^<-* 6 **SWffiI 

mtwrttpiKt ±.&nm>t>}ji2 titer- * 
-tor 9*4? CLu-ao ©ig^Ktt, #«a*r^ 

•te^3Wft>4\&c:i«rn%l„ lfl*^*-9'JWt^0E-»< 
~MT*r<7 (LU^) <Wfi^tttt. Vt»t!A0T9 

1 EHKH©^^ 1 ^^ ^^©IHK, ctifc©IWfflr« 
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tO 05 1] ±8aa^>K^^- hvt/>7#!W£*-* 
[0062] 



a y k 






r k ^* 






r- * 




Don't Cftft 


4 0 H 


WA 


WD 




Bont Care 


2 OB 


B A 


DO K 


O V ? ^ O y * 


Don' \ C»r© 


7 r h 


B A 


DOH 



[O 05 3 } &*}, CCr*f3^ Ft*. I@ai2 X 

muv»*x-t4i> ;n&«±r«s 4 * a- ,t # * 4> © 

jOUKfetrCfe* *?74*-7'.>l<fg#CE'<-<!:5-< 

C E 1 Wl4 *- E /<-€:T * ^ 

*A>/cW©=JV>Ffc#fiE'j-.5>. fcte. eojr^fcav 
>fwu r*«£. xpgts&fc»r 

»Hr*«:J: OflMSfca v> F#f|*TSft$'5Jt6tt£il>& 

■efij?,*\-c*ytf : -*AJ4 0H ( thj tt&cwiieia 
£(ct*. f-frsfriiaavi/F-cfcfctiwjeu 2@ 

f>2(C**iiiWBltt*SSfT3fc*. ±fc. lHS©* 

- n-eti 20H4D0Hr*-9 



4. COffi&bmx. ±8B<0«fc^CC||?f{c»Hin«>*il 

^5*>*ttar*fcj6»©fc©-c*«.. s&jc. itag© 
St 2@s«r>s*ii*^^ ^^-caieh 

rfcfcf*- *#*h<eti 7 7 h 4 d 0 H-ca oyctB^fc 

U. nyJ»^V3vi»3-7>F-C**4*lSL/. 2®g© 

XBAK5-^>-C7-f Fxf--F"?t'>2(Cj:D. 
^o-?^ l©BPf*-*fi3tfc®«l atCBP^-JufciH 
ttStf*. C©Dvi>^nyi»3V>FOJl5{f^ 

aKEK BPf^fcEtRS-eSCitf-CfrfcOS: 
W^iS&iJ. CCDO yi'T'D^^av^FcosfetfKE 

10 06 5] ^£»JB«ME)7 9»t/»y*';«. i«|J*> 

W4fU>«3K. av>F*SacJ:<SWPfi5kSav>F4 
WPjBM5av> F*RW*«^*«r. C©fc85>. av 
> F^f — F vi/>7 U. rt«5«:WP^«^@Kfi * 
»W&t«(c, «2Kmr3^>Ftft»#»*J:^fc 

[0066] 
l&2] 













T KVR 




WPIfR 






FFH 


DOH 




CotTt €tr« 


8 7 H 




DO K 



[0067]BPfe, lEBOSifii^^^^^-C^e.h /U-Ci3l6t;"C*fer FU^i^-f^n^FFHi 
'CJfefc* f -**U7Hr*»>. 2@gO«*Ji*<tfV^ SO DOHr^-atetB^tCB. WP»»»-<?> F*Cfc&4«M 
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ja*«M*;i^J8&ftT*fcf*-*#5 7Hr*0, 2 

lsi@©3frfc*i^ *;vr>Sfc4vc*fc7 FPxtf- 

#*J*n*ftFFH£D0H"C*-9fc»£(CM:, WPK 

B?*l©BPf*-*B3t*&«l aJCBP^-^itatft 
S-tt/di^KW, iJ6Wfcc<DWP^#fcHU-c-»Kr 10 
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: ^©^^^^-^©KttSE&iLTSta&fc:. w 
s. 

[0058] _h8eWPte^Sa£leIJ&8 wtu^riwp^ 

*is*«;©* v i ©BPf-^getswa 

1 afcS3tS3hfcBPf*-*4*8fc*>©£l/CBiDJR 
(,>. WD?* 1 W%. S3tC 

[0059] 
[*3] 









11 


B P f 


Xtfttih 






L 











looeo] wpflMWHu** {rtf-A?) -can 

I*. JJB? e -*8*ja#av>F*;' > Pv*MS3 , ?> 

entttWrfcitetlftlvc. BPf-*l3tt««l a 
KB Pf*-*fl*aa«S4vct,»s:ro „ * i ^©tusa&f^ 

♦vc^act^n * i *s<Dffi2;W?tm*i2>*tbmm 
fit*. Sfc. WPflTWLU-** <#7*fw:0 r 

BPf , ~*©B2ttt©w«t{c*>*>to&r. 

©7a v *> l^©}S*S^£#*j£#«ift«>35fTT$. 
L/tejii-j-C, -SBP**-*SBtt«S« l afcBPf*-* 
1ffi&&hrc.7Uii>l<l>r-*\z> MM&L/CWPS? 

[0 0 6 1 3 ±8394 h*f—h*«/>2W:, 7a 9? 

ioM&M¥eftfrr«RK t *©:/a»*i©BPf* 

-*Ett««l a ©f*- * «>ffi£ or B P f=- *&*f© 
*K#*»*.S J; 9(CJSc-aTl»6. fcfc* BP?*- 
aji. ifi£3ft64£-C©K» h# "1 " 
&ft*©T\ BPf*-** "0" ©K* rfcStff 5 -* 
iCSfttMf , B Pf*— M&mWl 1 a tffiCTftKtf-C 
BPf-i'iJW-W^-jri-riCiJWCftS. BPf- 

fitotium, i a tcgsiasnfcB p *4»*»*.'c« 

9. BPf 5 -*©**ej»$»AS:aT>FB:ffi«3 
tVCt'fet*. Sfc. rXf— r"?S/l/2ti, 7a» 
* l ©tSSfcfcfWSBWe, *©7a»*i©ECf- 

*8at»ffl«ib©9 s ->at< > tB4 t/ . c©ra*tw*©»T 

ftKECf-JreftftfeOJ: EC**- 
*«StMR«lb©5*-**i*^»Ai5^*o», C©t« 



20 *»fl2©«te;teW't?*.&. 

[0 08 2 3 £©94 M^-r^f >2W!. ffi&Uft 
^*Si#ttft2©»7ll*& £«C, B P *82t8«« 1 
a £ E C 5»- *IB«<a« 1 b ©SBttMSt^f - * R 

Chfe©**-*^!. R2tt, BP-r-atffitSiWilS 
UtECf- *i2t*fiB«t 1 b JtffifSStifc**- 
fc©TfcJ:l,»ai, CCXMi. ^-^RJlSt. ECf 5 -* 
tSttflKWl bfcECf -**ifiat*Stt-a»Si8£K: 
"0" £ftt>, *©f6©ifi^c "I" <bfc*lfcf9 h© 
30 f->iU •f-^Riit, BPTt-JMBUHWMiafc 
BPf»-**sggtttSnTU**B^CC "0" iteO. *© 
f6©*&K " 1 " ift* 1 h©f«-*4-r«. *U 

f-h*9-v>2*Jcn6©ttf¥ft5ltfLrt»5lffl«:. 

•y--f*^) €r«kmr*4. CnfeOf-^Ri R2*f 
-* i l/T^«UKe*W«-J: ^ (eft -9 rd»e. 
40 [0 06 33 iC5r» a«y>K^f--.fvt/>7«: 

x^^wfeti-ct**. c©^f--*xut>^if»ctt:, 
H2(C^-J-J:5K % 8 1» b ( ©f*— **1S2 

(ej:<»<ejttff<riiA6*i«. t©*f- #xus?x# 

©ft±(fi[©WSMS (Write State Machine Status) K 

frT^-fe^-esfcufrtift-rfcr? v-c*»j, »©es 

S (Eraase-Suspend Status) K» m % m^ffih*^ 
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tcc©tH*t-Wff?±Stt-cft©^p v * i *s©r*-fe 

^fcUflBJcrSttfrca*. E S Urease Status) fcT 

j. r tt, tn^masth <✓ fc)W<tffc Uc*>*r^T 

4. fcttL. CC"C©tfl5S©$sJ&tt. t8£ttf*©ia«:, 

* s ^fcc^^r a tt*^ u ma© 

H&tt7«r5Vr*>©-CM:ttK DWS (Data-Write Sta 
tijs) f v Hi, «*J^JWdWLfctf>MfcLfcfr*^ 
•j-tTf r-C*f?. VPPS (Vpp Status) V? Ml, * 

4^tK? h*C»*. T(43tf5» r©K? rR2~R0 

c©xf--*Aut>x*©8£v hortSli. ±eay- 
kkc. co^f- *xi>j?x*©8tr» hortsfeiaj^ 

Ktt^tHrJr^JC-rsCiis-Ot*. BJ-fc. BP 5*-* 
BHtg®^ 1 aiEC f*- *iattfc« 1 b ©SBttf*3S& * 
Tf-fRl R2«r, *XH>**©yif-:rtr 20 

»HRl. RZtCttO^XrtH^T*. COjC^tCBPf 
1 aiECf 5 «-*tBt8««l b©tStlW& 

*xwjx*<!>w&b?kwii*m\*. man 

10 06 4] ±829 r*f—h-7J/>2tt. ffiSttfti 
©EC'f-*SE:t«!S«l b*#JHT*. -eUT. COE 

cr-jt&mm i b (ce cr- *#S2t&s*vcv»s» 
^fc«. ^ajswaow:. wpflMMwi^* (r*f- so 

BP^-*gB««i*l alCBP?-*** 

iBttSfcxntttf, wfp. » » i ^©ra*HHis*Mih 

**. U»U ECf-frSEtiMRiai b{CECf-*# 
Bat*snri»ftt>»^{Ctt, WP^*JHU<A- (7* 
fv:r> -e*0. BPf-friattHEisnafCBPf-* 

ib*ricKffj-«. Wfc, EC**-*iat*iw*UbfcE 
c^-****^***©^ «i£«ifjs©«7NFiciE6 

»EC5 s -*i3iaigttl bKECf ! ->eW<Dir'-ir36J 40 

tfre*. JtLXs Ecr-namMi b^EC? 9 - 

[0 06 6] J:8Bfll5*©7 9 50 
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^^^^^-^Mt^cE^-iia^^* 

~7';Ht#OE^-«:r4'f-^^ , K:L/'C, Xf-*^U 
t>X*<Dft&tPHC> BPf*-*Ktt««l atECf 

-*«t«*i bOEtw****-*'-*!!! R2*w 

ECf^Kttfcitfl bKEC^-ifflJISttS 
-*R2«:j;»)EC7 e -fiatet<IS«l bKECf 5 -** 

c©e. wpibwhu^ (rtf-ii) -eh*), b 

P**-*l3tl*W!l aJCBPf-iidJSflttSn-CO-C. 
*©7B?*l©f^-*#fcHtt»-CJb-?Tfc. •s^h 

[0088] *SUfiHJflS"C«, B P f - *8Bti:« 
«l«iECf~ j»satws« 1 b ©ia«rts*^rf»- 
*Ri Rz^K^ffircfc^-cdsa^K-Jt^tBiwo 

«:*•). c©tfiSa6fp*JR^»TLfeci*ttta"c«f 

-ei/T, chfC4:r)ffi*tt^©a«»7*nftlilSh 
fctt^Kfe, WP<t^BP^-aJ8Stt««la©t«i!! 
{c*»*>t>«)«<, ^©T'n » if 1 ©IWB*feiE3SK:fS*f 

[0067] CCT, BPf^-^SafSttUgl a*Jl K 9 
h©^J^C*&«^K:-5^t*5R'r*. C©«^, BP 

r-** -o" <«E«b*i. BPf=-*gata««i a 

«. t«*»f¥©«ftJ©aKXfBm*>i*{CJ:-3r "0" 

©•5»~#*i#*ii*n&©-c, *©a. m*K*-»"c 

C CWfffcttraftKflM&fcB P 9 s - ^^tt^« 1 atCBP 
f-*«i|2tt^nA:«B«^Di. *fc, BPiF-** 

"l" «3£«>$i, BPf*-*E«ffl*Sla*i«*fcJ: 
" 1 * <c«i««bS4ifcft«:, ttat>-cBP r-*m 
<DF-*-ct!>& "o" *ff#jit»c:itt:a**i, c© 

"0" **#iitrB:fi}CCHS»T*»»^l/fc«^K:. c 
OtRSttf^ftKBPf-^EflHimai a»CBPf-*# 

«>, MSUiffewafsttiTr*^ *©^n > ^ 1 asm 

[0 08 8] ECf*-*EtfMR«lb«Jlt 

-** "0" 4 "1 " ©l»rttfce«>;rdI£K:t>. 

b K«*8K E C f 5 - * *SK«3 *iR»»7 s e«aT* 
t4B^B£ii;#*. Ltd#~>-C. ECf=-*g2ffl«J«l 
b4ltf>K0fi«tcn4. ECf-^latfiMRWl b 
©«W*ii**ffii©WpW*:L*T*c4«:j:t>, tS^ 
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[0 0 6 0] -ecr. $as«8&s&-ett. BP^-*fe« 

tttti *tEcr~*ti,mwm b**h*h2^?r h 

tS««l a«2tf» heotr* hbx b<XCJ:-,-c*fldlS 
ft. E Cf-*f3tSffi« 1 b tt 2 * KDtf » h b 3. 

b2tc£-?xmi&$t\zt><D£ir&. $ttc. cn&cotr 

vt-b3-bO«. «S*.2?©** (,>:&*> fcflBfC 
€fii*Jt&fP)W«tfSne€>©if t©«£. BPf 10 
-<fiEC^-*«r*ir?'tl2tf v KD " 1 0" < 

ra>«mw2it8ia-C7ivr. «&*wi8w&s) ©*«- 

k b p f - i a ic b p f - * #if at*s nr u 
ec f 5 - *e««« i b(cEc f - **Jfa«s ft 

t o o 7 o ] witw, mMmMMfm-ciftmis & 

^KJrorBPf'-^taSt^Wl aiEC7*-*Sat8« 
«l b©£tr> kc "0" ©^-**i**ii±hfciaa 
KB^TjWR^rti. *<D»©BPf»-*iat«fiSl58 20 
1 a£EC7*-*8at8;fft»*l bKtt "00" (Dr-Stt 
8$ titcfc*. ifc, BP7*-*33t«H«l a&EC 
7 s - *i3lt«« 1 b 14, 55£KW*3 7a v * 

1 rt©7*~*(e«*;te7t£fcffi*SftTC>&Ufc©jW# 

*i|i*7**|££TS£, *©&©BP7*-*f3tt$Sttl a 
4ECf ! -a»gBt8;1R«l b«Ctt "1 1" ©t*-*#»S 
C±<c&*. Ufr^K W»&ii*tcJ:-5-CBP7'-*BS 

(bl. b3> (C "0" CDf'-j'WSdjiSsnT^IE., & 30 
©tf»h (bo, b2) ft* *-C©JS^8!IHI?l 

«Cfl««f7*J»£-S-€.i, *©»©BPf-«att«J« 

1 a*»EC7 r -'*iataffl«i bec "o i" or- z-tm 

at>EC7*-*iat«HJ«l b«C "1 0- ©7*- 
**s«&HI«814ttffat/ft^. Ofctf^T, BP**-* 
£ECt*-* *C© "10" <cjE»or. «?*ttf^Oft» 
tCEC^-^ffitSttW 1 b KECf- *> 

jc-rnar, com*s&ff*Enr«c»T^»^ciR»3E 40 

C7*-*Battt«J*l bJcECf-*tfifatit3*i$J:$(c 

*>. BP7*~*Sa*«J*l a<Cffi«KCBP7*-*iW8Btt 

[007 1 3 C©*9K. BPt*-*4EC7*-*« 
"10" <«g*>*4, H3«c^-TJ:5«C. K*hbl, 

bo#" io" ©a^K«*/»»ii**j«±«hn:tt 

J£&^U *©te©7*-*©«£*ctRa/*$ii;y*J?j 
t«Ctttt45*?. -eut. tf> l-b3. b2#" 1 0" © 
*B6tctH**ijE^«C|*Tl/fcCiJfc5<l/. *©<S©f*- so 
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f©»^«cm**ia»»Ti,fcct*mr. */e. bp 

7*-*£ECt*-** "10" (C5£K>6&, H4fcijVfr 
i^fc. BPf*-*Et»«i«l a©tr> hbx bo©? 1 
1 1 iNAND^-M 2*ftl>XV 
v hRltLra-v^KXf-- 7 (C&SC&jW 
•C*4. C©iftS\ tfvhRlM:. BP?*-*tat*ffllS 
1 a«CBP7*-$»#Etfc3*VC<,s.e£*K: "0" 4fc 
&, *©ffc©7*-**lfBtt3ft , CI,><5&#tC "1" 4* 
H5(c^-j-J:^(c, E C *BltflM 1 
b©tfs»hb3, b2©7*-**r 1 3 4NAN 

K"7^>7tC&«>£<!:!&l-C*£, t©»£, tf» hR2 
tt, ECf^Kttflfcl b(CEC7*-**i8atKi5ftT: 

"0" 4fc*K ^©^©^-jt^aattsti-c 

"1" 

[00723 Sfev itaBPf-ifiatt^WSiaiEC 

a««7jw^-rsi. *©a©Bpf , -*flas««iSi 

aiECf'-ifiattfiHJ*! bfctt "0 0 0" <D¥-*1fi 
giStifcttO, BP^-iSaiSSltSl aiEC^-* 

isttffita 1 b©##ss£(cm*s*i. ^ * 1 ^©t* 

«t?a«»7*i»^-rs4, *©a©BPf-*iatt« 
«i a4EC7*~*iata«a«i bicirur ©**- 

*>E C f - MeWNI 1 b ©S5« t feftQWeiUMl 
7*ift^-*-*i, *©S©BPf s -*lait<a«la^E 
Cf-*8a«fiH«l bfc "0 1 1" Stett "00 1" © 

u «7Sttfp©^'f4i©aisrR?m7>W3%^i/'cfe. 

BP7*-*K««1W1 a4»ECf*-"#8attt«a«l bfc 
"OlO'i-lOO'i'lOl'fllO'OO 

yhjfr©^-*3^s*mt&±s^uftv>. cn 
fe©**-*^ t»-rn*>«dii*ttf¥©5fe<ii©t»h*i 

m*t>M8 < "l" ) -c*»3eMiI©tr» h*ic*a©fas« 
w ( "0" ) £«c$f*-*©ifccx ("io") 4^c*> 

fc=«r*i©"C**. LlcifiiX. BP7*-**ECf= 

-*fec<i&©7 e -*©i» , i*#i*>«:ffi«>'C*>J:v>. tc 
*j. ctifcBPf-SfiatiSHau atEC7*-*tatt!«a 
*i bJfe*n*n4K» ^^©finairscitr 

*, C©«^»Se(CffiX(Cffi«t©-^K©?Tttfi|«;« 

[ 0 0 7 s 1 tt&R&re&i&tctt. «r«iD(cE c 

f 5 - *8attffl«? 1 b ©IWf*Ji**tf 5 C 43W»* L 
Tctc^a 9 * 1 ft©.**'; -b^et:w«»i&»«tT9 

4, *©3fc*T8*tt7#»£Lfc*6{C. EC5»-* 
Battel bKSB©ECf t -*]»i»0S^7^til 
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lrt©!F-***feT&£fcra£3ftSWK:ECf*--*€: 

S»i&t»4. ^©fccegtfiKTtf&aibrci®^*. e 
[0074] eujtn ore* tc, **i&jB«t©? $ 7 

f*4, ^O?* KDEC-f-fiatR^tsgl bfcE 10 

-fKtttflitfl bKECf^aJSattSfi&UOT, W 

F <fc4. BP^-^4EC 

U&Lt© *10" <t» "1 00" tct*«cS 

»sci«cj:ij. msviwmmTisxL bp**- 20 
f - cne b p jr-^ e c ¥ - * «c-ar 

SBJfigte«:tt<TC4**C&, COS^T^^C^ 
C 0 0 7 5 ] JiBBST'Ci v if 1 ©B Pf -*iatt«s« 1 

a4ECf*-*8ats«wu bi*. weft^n^ipi 

KKlfrteUiJtetCtt, CAM (Content Addressable Me 
nory) 0&4Etr>£C£fc-C#$. 1 fcf* r#©CAM 
BISK, H6«CSVfJ:^«:. Pft>*^WDMOS • F 
ET2 1 4N^*>*A/©M0S • FET224?9w 30 

j'a^ 1 ; o-teA r ? * 2 s 4©iicyiiin]is4«tw 

VCC4&Jl&|BKC«i|frr*4&K:. IHI«©1*l3t<DP**:/ 
^©MOS • FET244N^ + >*JI/©MOS • F 
ET2 5 47^»J/aj**y©'fe^h*>t?^at2 8 4 
©!S^KStt»Va4«ttffltt:feWU 5R»©P?<r 
>**©MOS • FET2 1, 2 4©y~hs6S^Kte 
#©N*t>*;K>MOS • FET2 5. 2 2©FW 
Z'KSiWLfcfc©^**. N^ + >*^©MO 

S-FET22. 2 5©^-Kc||Jl2V©^^r^«BE 
SBttnOr. Pf-1-^^CMOS • FET2 4©FU 40 
4 >*&4 2 7 fc/N/CC AMf*-**^*- 

a. cccAMEg&ter-jffcaftfctoateictt. 

r5:/t>X*23. 2 6©«0t|y-HC2 2V«K©» 

tKKC^-hfi^ifeA^L/, Cft6©-te>l/r 

2 8. 2 6©FU^>(CCAM3»'a* f 5AElgg2 8*»€. 

v>-f*a*»-^*J7VBI£rfik*36iOV4<c4*i»fte^a 

^A«BE«rEUftrj-*. fit, •feJH--7>£?X*2 

3. 2 6©l»m*>— ^r*c«*Ji^*JtT*j4aTU*l,>fi 

WEtessffi£#£Da©-e. {Ha6©-fe/n«?:,t?x$f 

2 3. 2 6©llHJ8liy-HC*iKVO0©* , -Kl^ftA* so 
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r*CttCj:<) s ff &© 1 (-©CAM^-^fclfS 
t4#-C$S. 

[0 07 8] BPJF-JtgBtRfcttl a4EC5 s -*t3tt 
«H«1 b4C©J:^%CAMEB-C1t)i)cf Si, N* + 
>*JWDMOS • FET2 2. 2 6©* 1 - MCWTX 
«BE€rBl*nU -fe* Y?l/i>Xtt 2 3. 2 8©lt(l3P*'- 
nc«a«va©y- Hi-**Artl,-C*J< /cWt?, cn 
^©BPf*-*i2te««l a4ECf«-iri2tt«JjSl b 
©SB«rt@*1jtWFC AMf- * 4 ttJ2> S-BS C 4jW 

[ 0 0 7 7 ] ft**. ±iaH»»/!S-Ctt. EC *«sta 
W&l btcECf-^dsaattSJhTOUtoW^tc, *© 
7ia 9 ? 1 ©Wfi*£T^Kr*»6;KW4$f8lyfc. 

r*^-h-7f>2tt, ECf*-*ISffi« 
«1 MCEC^-frtflBtaSftr^ftt^K:, WPfc 

WLw(ffr?f^)t:«ifc9, bp?*-* 

B2tt«Wl a<CBPf<-i^©^-*#gatftS*VCl,> 
•Cfc, *©:/«»* l*^©**i^*«itrse4*T 
t*. tfc. 9-f KX^-hvft/>2tt, *©rn?* 

lCBP^-inattfiijii a«:BPr~***ft&bn 

<. c©<M&s&&#^^a*?^ny*$j?jfc;&f7 

54, yd?* l^f'-^jftS^tCflliSllTUtttk 

ttofcatK&fcSBS'r ami** Efritc**. 

[ 0 0 7 8 ) £ fc, ±83H»^fflt-e». &:/a vtr\K. 
BP^-jJiatSflSlSl aiECf-^SBtSIUWU b©* 

*sawfc«i, cnfe{cm"c*^ftBPf»-"*iati!8a« 

1 c <fcl». C©J^#B P 7- 1 

ck. BP*=-*&t*«tti a^Ec^-^iatttfiSiai 

b4|5J«©«fi£4fSC4*^Cft. CCtClEtttift^ 
ffB P f 8 - * fc B P C f - * 4 |HHK©5*- * 

4f*C4**C*S. cni5BPf s -it|atS«W{la4 
E C f*- *K««R« 1 b 4 UlUfefl: B P f - * iat«fia« I 
o**n*n2Kv K©«Htt4L/ytt»^{Ctt, B7(C7f* 

fj;5jc, BPf-irEtea^n a*2t» h©^» h 

bl boCCi-ir^fiSL, ECr-*t8&8.m bfe2 
tTshWK^hbS. bJCCAorfllfiSU ISWfBP^ 
-*82jfi<WWl c«r2K!» h©tf 7 hb5. b4(cJ:^'c 

1 0 0 7 9 ] ±BJfe£#B Pf - *Kte^J« 1 e w*. 
it • 1 0" ©itefcttBPf'-ifWiBttSftriiStteK: 
tt. WPffi#©t«»«:*»*»fc6r. ■S^r^^-hv^ 
>2iWM^mc-t-©7'a 9 * 1 ^©m*»fP4#*j&* 

o K«Bfe#B p r- ttpjwor - *i-c(r»ft« 

WPfe^4 B P * £1S^J« 1 a ©i3ttW« 
«C^DTtH*»flP4«ftji*tbff*{Ml!B-r«. C©«|jfe 
frBPf-*gattffi«l cK^frBPf 8 -**^^ 
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trtcl*. av>FX* k -hv^>7lC*8&tt=BP5 , -$r 
8BSav;/FfcttW*. CCWBftttBP^-afgftjEa-? 
>K«s mi*lB@©£&&*iH*;U'C7 8H©5 s 
2EB©«*ii*?4*/l'-eD0H©? ! - 
»&flni/fel»7a » * 1 O^a 9 *7 F C 
£«C«fc9*tT3n*. fcfcU CCfc&ttBPf-^SS 

EVccw±©w«m*EnjniLtct**iii. *8£sbfM58* 

^^BP^-^SattfaWl c«cJj8Sfcf*BPf*-*?£l2 
tfc3#fc7'n'7?lW > h^Pv^SI©:?^^* 
h?El 9 *£IHI«tt:. BIOS(Ba 
sic Input/Output System) tt£©%IAftK:fflt,>& C t. 

[ 0 0 8 0 ] 7-0 9 9 1 0>m*»fP*Jfl^»T U E C f 
-*«3tttt«l b fc EC **-*«*>!■©*'- * tfEttSfl 

* i ©fc&#B Pf=- *nmm i c *c^^fb pf- 

* J &*tiitrtSJftftBP'7 ff -*893eav>FO^tT4S 20 

ihr«c£*i-c*s. ?n»* lrt©* 5 -**^*^ 
pf-fMtwsi cogatswst, bp 

CO 0 8 1] ±!H5lEjW8^SSrtt. N0RS2*»N 

W«. ANDS-f>D I N0Rffl<t^©77»^»^*«; 30 
«oi»Ttiaittfc||«6-CftS. tctihs ANDSJ^D I 

- Y FG^©<8W£A£9|*l£*»f&&SNORSK>N 
ANDffi«fcfc$BK:&*©T\ C/$L»<acD7^/JM«HSfcjJ*K: 
ft*. 

[0 08 2 3 3 StC. JJB0S«9ta»T?«;. »jgy-hF 

lc^*Dj^r*i. CCD J: 0 K3SS5«#»J»©*}«J51E 
h^AmKfcJBc^rfeJci,*©-*?. #WK£S6 

(0 08S] 36(C. ttft*#»j£&DRA 
M (Dynamic RAM) ©* + .»<fif«{CJiH»fc*if$H£* 

tt*»Kttatl«Bt±. Eft* 8 - *©«frt9*.*JtfrC* & 

©WfcfcW, &*ta » * l (c E C »R1ftffl% 1 b ft SO 



«pPB¥1 0 - 1 34 58 6 
26 

&* o/cjb^k e c * trntoommmr- * *se 

*©:f09 *l©f- *©*3tf*. «fcltr 

te^iti. c©#*e*»rc©ra«c*jm#jwie£uc 

*©fi6©MBrr-*#jE#K*St?*£ftttd>-? 

f*. CPU*££E-*9:/±KtiBfi;*tiS*»satt# 
[0084] 

[S9?©5»SIJ Oh©J:5»c*^ (BWSll) ©*» 
»1S^«:ffita«aK{C «fc*l«. 9 *©«■*#«»& 

©v ^ v y * y *ffi«T * J'*f-A©[aii8flto&«»;7' 
n ^5 A # m% ten 5 ©* B*Jb r fif * «»: *) (c % 5 . 
[0085]$*:. *m (ffl*3S2 ) ©7»|ei£^ 

[0 08 6] (f«^S) ©T^^iji 

©*Eft±r*«. 

[0087]$ ^(C, (Him4 ) ©^9»f£¥ 

-*^*t*Tf r -dHc-S{r*-SBi661±«Q-<L (% c© 
tB*©S«:»7«cW^tc»fi&T? <? S J: 5 «:<e 
[008 8] Sfett. (Sfl3^5) ©7)f^^ 

[0089] d&«c, x&w Mime) <oxm$m* 

*l*C4fc<, eES©^0 9* ©-?»-* «r«HrSCi 
[0 09 0] 3 *^Bg (M3}^7) ©:ftf&&$ 
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[0 09 1 ] *«W <j»#JI8) <D*U$m*¥- 

[0 09 2] Sfctc. $#felJ8 (flMSIQ) ©?RS«t4^ 
[0 09 3] 365c. (WJjiElO) 

[ 0 0 9 4 ] 8 6tC. sffftW (SU8S1 1 ) ©*#$att 
IHMOffliUftSiSli] 

[h 1 1 ##$©—35^a8£mr 7 ? 

[02] ^RW^-HiSJfJIISi&^rior^^T. *^ 
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* [B33 #BW<D-HJto&«*mrfc©'C*>.,"C, BP 

f - *8a««*± e c f - ftBttmomoi t^oiait 

[H41 ^WO^-SettJ^fiS^rfcO-CA^T, BP 
[053 *»||o-3JEft^ffl|^-rfcO-C*^T:. EC 

io [ e e ] isi^ffiim'r *> ©-c* -a r , c a 

*&mKtt& e cf — #iat*si«£«8sft b p f 1 - 



1 -fUvtf 

20 la BPf-*i2ttgfeS 

1 b ECf=-*tattiB«t 

1 c j&fcttB P 9 s - *8att«« 

7 avi/h'^f-hv^ 

8 WP«#«SfeE8S 
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